SUMMARY: Pouchitis is the most frequent complication of ileal pouch-anal anastomosis for treatment of ulcerative colitis. There are several possible explanations. Among them, we focus on the one that considers pouchitis as an extracolonic manifestation of ulcerative colitis. The aim of this study was to investigate the association between pouchitis and extra-intestinal manifestations (EIM), which are frequent in these patients. Sixty patients underwent restorative proctocolectomy with an ileal J pouch (IPAA) from September 1984 to December 1998. Pouchitis was defined by clinical, endoscopic, and histologic criteria. The following extra-intestinal manifestations were studied: articular, cutaneous, hepatobiliary, ocular, genitourinary, and growth failure. Thirteen patients, of which 10 were female (76.9%), developed one or more episodes of pouchitis. Twelve patients of this group (92.3%) presented some kind of extra-intestinal manifestation, 4 pre-operatively (exclusively), 2 post-operatively (exclusively), and 6 both pre-and postoperatively (1.7 per patient). Twenty patients (42.7%) of the 47 without pouchitis did not present extra-intestinal manifestations; 10/35 (28.5%) of females had pouchitis, compared to 3/35 (12.0%) of men. Pouchitis was more frequent among females, though not statistically significant. EIM increases the risk of pouchitis. Pouchitis is related to EIM in 92.3 % of cases, corroborating the hypothesis that it could be an extracolonic manifestation of ulcerative colitis.
. The incidence increases over time. The majority of cases are easily resolved by clinical means, but some eventually can be of such morbidity that resection of the ileal reservoir is required. There are several possible explanations for the development of pouchitis. We focus in the one that considers it as an extracolonic manifestation of ulcerative colitis. The objective of this study was to investigate the association between pouchitis and extra-intestinal manifestations of ulcerative colitis.
METHODS
Sixty patients underwent IPAA between September 1984 and December 1998. Thirteen (21.7%) developed pouchitis. The mean age of operated patients that developed pouchitis was 25.5 years and 26.6 for the group without pouchitis.
The average time between first symptoms and operation was 6.3 years. Mean follow-up was 10.9 years.
Patients were questioned about the following aspects concerning articular complications: pain, joints affected, migratory character, presence of edema, redness and deformity, and association with intestinal symptoms. Only patients with negative tests for rheumatoid arthritis were included.
The hepatobiliary manifestations were studied through laboratory tests to evaluate hepatic function and abdominal ultrasound. Hepatic biopsy was obtained during operation.
Genitourinary complications were studied by laboratory tests and ultrasound.
All patients were examined by an ophthalmologist.
Cutaneous lesions were studied and, if necessary, biopsy was obtained for definitive diagnosis.
Patients presenting growth failure were studied to exclude other causes.
The criteria adopted for characterisation of pouchitis were clinical, endoscopic, and histologic. The clinical criteria included increased number of stools per day above the expected number to each patient, bleeding, urgency, and fever. The endoscopic criteria were edema, granularity, friability, and loss of vascular pattern, mucosal exudate and ulceration. The histological criteria were polymorphonuclear leukocytes infiltration associated or not with crypt abscesses and ulceration.
Statistical analysis
Presence or not of pouchitis and association with gender and association of IPAA with and without pouchitis with EIM were compared using Fisher´s Exact test.
RESULTS
Pouchitis was about three times more frequent in females, though without statistical significance ( Table 1) .
Twelve of 13 patients (92.3 %) that developed one or multiple pouchitis episodes presented at least one EIM. Extra-intestinal manifestations disappeared after IPAA in four patients (30.8 %), two (15.4 %) developed EIM after IPAA, and six (46.1 %) presented EIM before and after surgical treatment.
The following types of EIM were diagnosed: arthritis (11 patients), osteoporosis (1), sclerosing cholangitis (1), fatty liver (1), cholelithiasis (1), sexual disturbances (1), erythema nodosum (2), pyoderma gangrenosum (2), conjunctivitis (1) , and growth failure (1) .
The distribution of patients with pouchitis and EIM is shown in table 2. The average number of EIM was 1.7 per patient.
Forty-seven patients did not develop pouchitis. Twenty had not presented any type of EIM (42.6 %), 14 (29.8 %) presented EIM that resolved after IPAA, two (4.3 %) presented EIM only after IPAA, and 11 (23.4 %) had EIM in the pre-and post-operative period ( Table 4) .
The number of patients with or without pouchitis that did or did not present EIM during the evolution of UC is shown in table 3. The association of pouchitis with EIM was statistically significant.
DISCUSSION
The reservoir ileitis, a diverse entity of recurrent inflammatory bowel disease, was first described by Kock et al. 11 on patients with continent ileostomy. This inflammation caused malfunction of the reservoir and was characterised by bacteriological and histological alterations inside the reservoir. The edema in the distal reservoir sometimes precludes the catheterization of the valve, causing intestinal obstruction. In that study reservoir ileitis occurred in 17% of patients. The fact that a similar situation would appear after ileal pouch-anal anastomosis was therefore expected.
It is believed that the inflammatory reservoir process occurs among 8% to 29% of patients undergoing ileal pouch-anal anastomosis 3, 7, 10, 12, 18, 21, 22 . The frequency of this complication seems to increase with the length of follow-up 14, 29 . Meagher et al. 14 reported an incidence of 18% at the end of the first year after the operation and of 48% after 10 years. The cumulative probability of losing the reservoir after one and 10 years is respectively 2% and 9%. Pouchitis normally occurs between two days and 95 months after ileostomy closure 9, 22 . It is manifested in single or multiple episodes 12, 13 . Some authors believe that it occurs only in patients with ulcerative colitis 4, 5, 27 . However, it was described in 6% to 7% of patients operated on for familial polyposis coli 6, 12 .
Pouchitis is a troublesome chronic disease with serious implications concerning professional and social life of patients, even when there is a rapid clinical response to therapy. Clinical diagnosis is based on the presence of abdominal pain, liquid diarrhoea sometimes with blood, urgency, incontinence, fever, and malaise.
The endoscopic findings do not always have direct relationship to symptoms. O'Connell et al. 19 have 9 . It seems that chronic inflammatory lesions are universal 15, 19, 27 , and villous atrophy is intensity variable 27 . However, the chronic inflammation is not related to the number of bowel motions 19 . Some degree of inflammation is found in 38% to 64% of the reservoirs 17, 24, 27 , but crypt abscesses and ulceration occur only on symptomatic pouchitis 27 . The endoscopic characteristics resemble ulcerative colitis.
The etiology is still unknown. Some authors have correlated the histopathology of the terminal ileum and the extension, but not the intensity of colonic disease with reservoir ileitis 25 . Another hypothesis for the etiological factor suggest stasis, motivated by poor contractile reservoir, flow obstruction by stenosis, or functional obstruction due to long reservoir 8 . It is difficult to differentiate reservoir inflammation and dysfunction. Several studies have demonstrated that although stasis does occur, there is no correlation between the type of reservoir used, complacency, maximal tolerated volume, or reservoir emptying, as well as reservoir inflammation and villous atrophy 17, 18 . Sometimes, stenosis can impede reservoir emptying and can favour recurrent inflammatory episodes. Pouchitis incidence decreases after stenosis treatment 6 . The resolution of pouchitis with metronidazole supports the hypothesis that bacteria are an etiological factor. The study of pouch bacterial flora has shown an increase in the total number of bacteria and in the ratio between anaerobic and aerobic bacteria 16, 23, 24 . These alterations are not strictly related to clinical symptoms. The mucosal epithelial cells of the ileum are protected from trauma, action of antigen and toxins, and the invasion of enteric bacteria by a layer of mucus glycoproteins. The mucus secreted by goblet cells consists of a glycoprotein that contains 85% carbohydrates. This production is independent of oral intake and thereafter is available in roughly equivalent amounts. Mucus is used by intestinal bacteria as a source of energy. In a normal pouch, there is a balance between glycoprotein secretion by goblet cells and the degradation by intestinal flora 23 . In the case of pouchitis, Ruseler van Embden et al. 23 found that the flora composition varies with the ratio of anaerobes to aerobes, changing from 143 to 2. The bacterial antigens could start a local inflammatory reaction.
Another possible etiological factor for pouchitis is ischemia. Ischemia can occur when mesenteric vessels are cut in order to reduce tension in the ileal pouch-anal anastomosis. Difficulty in emptying the pouch associated or not with stenosis could also cause increased pressure on the reservoir determining mucosal ischemia.
Development of EIM similar to those observed in inflammatory intestinal disease is a troublesome complication. Four percent of patients undergoing ileal pouch-anal anastomosis having no EIM before operation have developed them after operation 12 . Pouchitis has occurred in 39% of patients with EIM before operation and in 26% of patients without them 12 . On our study, pouchitis occurred in 28.6% and 12% of patients in those situations respectively. Some type of EIM was diagnosed on 92.3% of patients with pouchitis compared to 42.6% in the group without.
We report a high number of articular complications, probably because our study is prospective; 25% of the patients began to complain of articular problems after the operation. Articular manifestations have been described, but are not always associated with pouchitis, since most of the studies were not prospective. Association of sclerosing cholangitis with IPAA has been demonstrated 20 . Some findings support the theory that pouchitis could be an extracolonic manifestation of ulcerative colitis on ileal mucosa that is slowly altered, acquiring a similar aspect to colonic mucosa 13 . The gradual development of colonic metaplasia on ileal reservoirs added to alterations on sialomucin encountered in small bowel to sulfomucin encountered in colon has already been described 15, 27 . These alterations could be more intense in patients that developed reservoir inflammation. It is possible that patients with persistent pouchitis would be more prone to dysplasia, and for this reason, they should frequently undergo reservoir examination 13 . Pouchitis has been considered as a form of undetermined colitis or Crohn's disease 12 . This theory is not accepted by all, since many series have not shown any case of Crohn's disease, even with long follow-up 13 . It is possible that the same etiological factor that induces EIM is responsible for pouchitis.
CONCLUSIONS
Pouchitis was more frequent among females, though not statistically significant.
EIM increases the risk of pouchitis. Pouchitis is related to EIM in 92.3% of cases, corroborating the hypothesis that it could be an extracolonic manifestation of ulcerative colitis. 
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